MODIFICATION OF ECKERSON METHOD FOR DETERMINING
NITRATE REDUCASE1 A satisfactory method for measuring the nitrate reduction by plant extracts should throw some light upon the ability of the plant to assimilate nitrogen in this form. A method for determining the nitrate reducing activity of plant extracts was worked out by ECKERSON.2 A brief statement of her method follows. Extracts of plant tissues are secured by grinding the fresh plant material very finely in a food chopper, and pressing out the juice through cheesecloth. One cubic centimeter of this juice and 1 cc. of 10 per cent. potassium nitrate solution containing 10 mg. of freshly dissolved glucose are made up to 10 cc. with water. This mixture is brought to a pH of 7.2 to 7.4 with sodium hydroxide, using phenol red as an indicator. In the original papers it was contended that there were enough natural buffers present to resist any great changes in hydrogen ion concentration; but, on the other hand, it was pointed out that there was a gradual increase in hydrogen ion concentration during the incubation period. The mixture is incubated under toluene at 350 C. for 17 hours. After incubation the amount of nitrite present is determined by the sulphanilic acid method.
The writer and his coworkers found that, although the solutions used in the ECKERSON method were adjusted to the same pH at the beginning of the incubation period in the manner just described, there was an unequal decrease in pH, so that at the end of the period the extracts from different sources showed various degrees of acidity. Some of these extracts probably contained a greater quantity of a natural buffer. The change in pH can be prevented by substituting 4 cc. of 0.2 M phosphate buffer mixture (pH 7.3) for one-half of the water used in making up the original volume.
The coloring matter in most plant tissues interferes with a comparison of the color produced by the nitrite reagent. It was found that by removing these colored substances with activated charcoal before treating with the sulphanilic acid reagent, a satisfactory comparison could be made. Upon being removed from the incubator the solutions are treated with 5 gm. of activated charcoal. After being thoroughly mixed and allowed to stand for 15 minutes they are washed through a fine filter paper into 100-cc. volumetric flasks. The flasks are made up to volume and 10-cc. aliquots are used in the determinations. None of the nitrite is absorbed. A standard solution of nitrite treated in the same manner was not affected by the charcoal, since the entire amount of nitrite could be recovered in the filtrate. For solutions which are difficult to clear with charcoal, a second clearing with 2 gm. of very fine magnesium oxide is generally effective. For most solutions the use of the magnesium oxide is unnecessary. Solutions for colorimetric comparison with a standard should be colorless and perfectly clear. These solutions keep fairly well for several days but there is a gradual loss of nitrite.
This method is fundamentally the same as the one first described by ECKERSON. The modifications suggested simplify the determination, and make it more adaptable to varying materials and conditions.-A. D. HIBBARD, College of Agriculture, University of Missouri.
